Reinforced concrete structures experience different kinds of load, which may influence the passive behaviour of steel. For the purpose of simulating in-service condition, the steel sample for electrochemical measurement was embedded in concrete in this study. The effects of sustained load level and duration on the passive behaviour of carbon steel were studied via electrochemical impedance spectroscopy. The protective effect of passive film decreased as the load level increased. A re-passivation kinetics was detected during sustained loading. The degree of re-passivation decreased when the load level increased. A peak of re-passivation was observed after the load was sustained for 24h. Electrochemical measurement applied on steel embedded in concrete offers the possibility of nondestructive testing in reinforced concrete structures.
